New mixed ligand complexes have been prepared by the reaction of Quinoline-2-Carboxylic Acid (HL1) and 4,4 ⁄ -dimethyl,2,2 ⁄ -Bipyridyl (L2) with Co(II),Ni(II) Cu(II), Zn(II), Pd(II) and Au(III) ions. The newly prepared complexes were isolated and characterized by (FT-IR) and (UVVis) spectroscopy, elemental analysis, flame atomic absorption technique, thermo gravimetric analysis, in addition to magnetic susceptibility and conductivity measurements. A theoretical treatment of these ligands and prepared complexes in gas phase were studied using Hyper chem.8 program, moreover, ligands in gas phase also have been studied using Gaussian program (GaussView Currently Available Versions (5.0.9) along with Gaussian 09 which is the latest in the Gaussian series of programs).
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1.Introduction
Quinoline carboxylic acids and their analogues show a wide variety of medicinal properties including antitumor [1], antiviral [2] , and estrogenic activity [3] . Recent demonstrations reveal that quinoline-2-carboxylic acid can be used as potential anticancer agents [4] , and a biological compound involved in the metabolism of tryptophan. It is a strong chelator that provides the donor set similar to that responsible for binding metal ion in pyrroloquinilnequinone cofactor of quinoprotein family [5] . 2, 2 / -Bipyridine is known to form stable chelate complexes even with low valent transition metal ions [6] . Today, it is even one of the most widely used chelate systems in coordination chemistry and in recent years has also become a very popular ligand in supramolecular and macromolecular chemistry [7] . A quinoline-2-carboxylic acid and coligand 4,4 ⁄ -dimethyl-2,2 ⁄ -Bipyridyl did not receive any attention in spite of well-defined applications of both molecules. Hence, it was thought to explore the study, synthesis and characterization of some new complexes of quinoline-2-carboxylic acid and co-ligand 4,4 ⁄ dimethyl-2,2 ⁄ -Bipyridyl as mixed ligand complexes.
Experimental 2.1. Physical Measurements and Analysis
Melting point apparatus of Gallen Kamp M.F.B-60 was used to measure melting points of all compounds.FT-IR spectra were recorded as CsI discs using FT-IR3800 Shimadzu in the range of (4000-200 cm -1 ). Electronic spectra were obtained using UV-1650PC Spectrophotometer at room temperature in DMF solvent. Conductivity was measured by capacitor analyzer in DMF solution (10 -3 M) at room temperature using (WTW) Conductometer. Elemental analysis was performed by using EM-017mth instrument.
Magnetic susceptibility measurements were obtained at 25 ο C Magnetic Susceptibility Balance of Johnson matty catalytic system division, England. The metal percent of all the complexes were determined by using GBS-933 Flam plus Atomic Absorption Spectrophotometer. The thermal analysis of all the prepared complexes have been carried out by 4000 Perkin-Elmer thermal analyzer maintained at a 20.00 o C min -1 heating rate.
Synthesis of Metal complexes
A solution containing the primary ligand Quinoline-2-Carboxylic acid in 10 ml of absolute ethanol, and the secondary ligand 4,4/-dimethyl-2,2/-Bipyridyl in 5 ml of absolute ethanol were added to a 5 ml warm ,and HAuCl4.H2O in molar ratio 1:1:1respectively. The mixture was heated and refluxed with stirring for (3) (4) hrs. The colored precipitates were filtered, washed several times with ethanol, and finally recrystalized by etherethanol mixture then dried using desiccators.
Results and Discussion
Some physical properties and data of the ligands (HL1) and (L2) with their metal complexes are given in Table (1) . The molar conductivity in DMF solvent indicates the electrolyte behavior of all complexes except Zn (II) complex [8] . Table ( 2) shows tentative assignments of the IR peaks for the free quinoline -2-carboxylic acid and some metals together with the co-ligand 4,4 / -dimethyl-2,2 / Bipyridyl. The (HL1) may coordinate with metal ions through monodentate, bidentate chelating and bridging according to Nakamoto and Deacon & Phillips [9] .The infrared spectrum of the solid state 2-quinaldic acid indicates that it's exists in two tautomeric forms at the same time, as a neutral molecule (quinoline-2-carboxylic acid) and as a zwitter ion (quinolinium-2-carboxylate) [10] .IR spectrum of the ligand shows a typical broad band in the range (3417-2534) cm -1 with its maximum at (2939) cm -1 which refers to stretching frequency of ν (O-H) of carboxylic acid [9 b ].This can still be observed in the IR spectrum of nickel and copper complexes, this confirmed the incomplete deprotonation of ligand in these complexes [11] .On the other hand, the absence of absorption bands in this region in IR spectra for all complexes confirmed the complete deprotonation of the ligand in these complexes [12] . Further confirmation comes from the absence of C-O-H bending peak for COOH group at 908 cm -1 [13] . The difference of the value between the asymmetric and symmetric stretching of COO -frequencies (Δν = νsymCOO --νasym COO -) of all complexes have been compared in order to predict the coordination mode of metal ions with quinoline-2-carboxylic acid as shown in Table ( 2). The Δν values, for each prepared complexes, indicates the monodentate coordination of the carboxylate group. The bending of δ (C=N) in all complexes shifted and appeared at the range (408-393) cm -1 with its maximum at (405) cm -1 [14] .indicates that the nitrogen atom of quinoline-2-carboxylic acid also had coordinated with metal ions. respectively in all complexes also confirmed L1 had coordinated with the metal ions through oxygen atom of carboxylate group and nitrogen atom [9 b ]. The coordination of 4,4 / -dimethyl-2,2 / Bipyridyl is indicated by the positive shift of ν(C=C) and ν(C=N) ring streching frequencies and the presence of their deformation modes at 1168 and 1936cm -1 . The position of the bands which was found in the spectrum of 4,4 / -dimethyl-2,2 / Bipyridyl has been completely changed in the spectra of the complexes where it is used as co-ligand and new bands appeared at ~1560-1590 cm -1 confirming the coordination nature of this ligand, the 424 cm -1 band of 4,4 / -dimethyl-2,2 / Bipyridyl (C-C out of plane bending) shifts to higher frequency and splits into two components in the complexes which again confirms the coordination of this ligand through two nitrogen atoms [10] . An additional band in the range (260-270) cm -1 which has been observed in all complexes indicates that the nitrogen atoms of the co-ligand coordinates with metal ion [15] . The presence of water molecules causes the appearance of broad O-H stretching bands in the region of 3473-3417 cm -1 in most IR spectra of the complexes [16] . 
Infrared Spectra Studies
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Magnetic Moment Study
The magnetic moment (μeff) for the cobalt (II) complex (d 7 ) has been estimated to be (4.56) B.M. This higher value of (μeff) in this complex may be due to the contribution of spin orbital coupling [17] . In nickel (II) complex, it was recorded at (3.11) B.M. [18] , while the (μeff) of the cupper (II) complex is (2.11) B.M [19] . This value lies within the expected value for one electron. On the other hand, zinc (II), palladium (II), and gold (III) complexes are diamagnetic Table ( 3).
The Electronic Spectra

Electronic Spectra of Ligands
The electronic spectrum of H L1 exhibits four main bands appeared at 45045 cm -1 , 41666 cm -1 , 34843 cm -1 , and a shoulder band at 30487 cm -1 due to (π→π*), (n→π*), (n→π*) and (n→π*) transitions respectively [20] . While the Electronic spectrum of L2 exhibits two main bands: the first one appeared at 41152 cm -1 due to interaligand (π→π*) transition, the second absorption appeared at 33670 cm -1 arises from (n→π*) transition that may be located on nitrogen atom of -N=C-. A comparative look of electronic absorption spectral data of the ligands and their complexes indicates that n→π* and π→π* transitions of the ligands has shifted to higher frequencies [20] , Table ( 3).
Electronic Spectra of [CoL1L2]
NO3.2H2O Complex The greenish-blue complex showed three bands at 16583, 16447, and 14947 cm -1 which assigned to 4 A2→ 4 T1p ν3 transition. This transition is known to be triplet in the divalent cobalt of tetrahedral geometry. This splitting is due to spin orbital coupling [21] ; therefore, ν3 has been calculated as the average of these three bands.While ν1 ( 4 A2→ 4 T2 ) and ν2 ( 4 A2→ 4 T1) could not be seen since which expected to appear in the range out of scale, so the second transition (ν2) calculated theoretically and it has been estimated to be (5393) cm -1 , while first transition (ν1) calculated from infrared spectrum and found to be (3441) cm -1 ; moreover, B / , Dq, and β were calculated and the low value of β indicates that the bond is covalent. These parameters are accepted for cobalt (II) tetrahedral complexes [21] , Table ( 3).
Electronic Spectra of [NiHL1L2(H2O)2](NO3)2.H2O Complex
The electronic spectrum of nickel (II) complex showed three bands at 9803, 14662, and 30211 cm -1 which corresponding to 3 A2g→ 3 T2g, 3 A2g→ 3 T1g, and 3 A2g→ 3 T1g(p) respectively. The spectrum also shows a band at 13333 cm -1 corresponds to 3 A2g→ 1 Eg which refers to forbidden transition. These bands indicate an octahedral geometry around Ni (II) ion [22] . The absence of the frequency at (20000) By fitting the ratio of frequencies (ν2/ν1) which equals to 1.5 indicates that the complex has distorted octahedral geometry [23 b ], comparable with the value of a regular geometry which equals to 1.6 [24] . The formula is further confirmed to be ionic by conductivity measurements. From these results and other analyses, an octahedral geometry around Ni (II) ion can be proposed 
Electronic Spectra of [CuHL1L2(H2O)2] (NO3)2Complex
Electronic Spectra of [ZnL1L2(OAC)H2O]Complex
Since the UV-Visible spectra of d 10 ion do not furnish a lot of information, therefore, some shifting and change in the shape of the bands were compared with those of ligands [26] . The prepared off white Zn(II) complex shows two bands at 41841 and 33444 cm -1 , as well as a shoulder at 30864 cm -1 . [27] , while the band appearing at 31250 cm -1 is correspond to L→PdCT transition [23b], Table ( 3), the results are in fairly good agreement with literatures which suggest that Pd(II) complex has square planer environments of ligands [28] .
Electronic
Electronic Spectra of [AuL1L2] Cl2.H2O Complex
The electronic spectrum of this complex 1 Eg transition respectively, and the third band appeared at 30769 cm -1 due to charge transfer in square planner geometry [29] . 
Thermal Analysis
Thermal analyses were done to confirm the presence of water molecules as suggested in the new prepared complexes by following the degradation steps in TG curves and the obtained results has been listed in Table (4) . 
Suggested Structures of new Complexes
Theoretical Studies
In this work, Hyperchem.8 program has been used to calculate The heat of formation (ΔH о f), binding energy (ΔEb) and dipole moment (µ) for the free ligands and their metal complexes using semi-empirical (ZINDO/I, PM3) and molecular mechanics (AMBER ) methods at 298 K. It was found that the complexes are more stable than their ligands Table (5); Furthermore, the electrostatic potential for free ligands was calculated to investigate the reactive site of the molecules, PM3 was used to evaluate the vibrational spectra of free ligands. It has been found that these obtained frequencies agree well with experimental results; in addition, the calculation helped to assign unambiguously the most diagnostic bands Table (6). Electronic spectra measurements for the ligands were calculated theoretically by using ZINDO/S method and comparing it with the experimental results. It was found that there was a close agreement between the theoretical calculations and experimental results Table (7) . While Gaussian program semiempirical (PM3) method was used to calculate the geometry optimization, dipole moment (μ) and total energy as shown in Table ( 8) . Electrostatic potential, ELUMO and EHOMO was obtained also; evaluate the vibrational spectra of free ligands, and these obtained frequencies agree well with experimental results as shown in Table (9) . Electronic spectra measurements for the ligands were calculated theoretically by using the job type: Single point energy (SP) along with ZINDO method and also the job type Frequency (Freq) used along with CIS method (3-21G) and compared both methods with the experimental results as shown in Table ( 10) . It was found that there was a close agreement between the theoretical and experimental results. 
Conclusion
In this paper, we succeeded to prepare mixed ligands of (Quinoline-2-carboxylic acid and 4,4 ⁄ -dimethyl-2,2 ⁄ -bipyridyl) with some heavy and light transition metal ions. The new solid metal complexes were isolated and characterized using the available conventional techniques. The results indicate that the primary ligand Quinoline-2-carboxylic acid behaves as bidentate through the nitrogen and oxygen atoms, while the co-ligand 4,4 ⁄ -dimethyl-2,2 ⁄ -bipyridyl behaves as bidentate ligand but through the two nitrogen atoms with metal ions. Moreover, the results obtained for the ligands and their complexes which were isolated in solid state were compared with the results obtained from the gas phase study using Hyper Chem-8 and Gaussian programs exhibited almost identical results between these states.
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